Objective: The study investigated the possibility of using blood groups as predictive indices for diseases associated with lipid metabolism. Methods: Lipid profiles were examined in 100 apparently healthy male (40) and female (60) subjects of different ABO blood groups aged between 18-30 years from Imo State University. Of these, 20 were blood group A, 30 were B blood type, 4 were AB blood type, and 46 were blood group O. Lipid profile parameters were determined according to enzymatic assay using a commercial kit from Randox Laboratories, United Kingdom and calculation using Friedewald's equation. Monoclonal ABO blood grouping reagent by CLAS Technology, United Kingdom was used to determine the blood group. Results: Total Cholesterol (140.62 ± 21.66 mg/dl) and High-Density Lipoprotein (HDL) (96.20 ± 40.32 mg/dl) were highest in blood group B. Blood group A had the highest level of Triglyceride (80.84 ± 18.60 mg/dl) and Very Low-Density Lipoprotein (VLDL) (15.21 ± 6.24 mg/dl). Blood group O showed TC level of 130.60 ±34.76 mg/dl with the highest level of LDL (70.74 ± 20.15 Original Research Article Ureme et al.; AJRB, 2(2): 1-7, 2018; Article no.AJRB.40103 2 mg/dl) and the lowest level of HDL (51.68 ± 20.50 mg/dl) compared to non-O blood types (P < 0.05).
INTRODUCTION
ABO blood group constitute ABH-antigens which are complex carbohydrate molecules (glycoprotein and glycolipids) expressed on the extracellular surfaces of human cells and tissues, including red cell membrane, platelets, and vascular endothelial cell [1] [2] [3] . ABO blood group has been recognized as an essential system in clinical practice particularly in the field of transfusion and transplantation medicine [4] . Since its discovery, ABO group has been studied as etiological factors of many diseases [5, 6, 7] . The activity of glycosyltransferases encoded by the inheritance of gene on chromosome 9(9q34) determines the individual ABO phenotype depending on the specific oligosaccharides residues transfer to H antigen (Fig. 1) ; however, O individuals lack such activity [8, 9] .
Studies on phenotypic distribution of ABO blood group have reported a considerable variation in different geographical areas, which reflects the underlying genetic and ethnic diversity of human populations [9] . However, several studies [11] [12] [13] [14] [15] [16] [17] including a recent study done in Nigeria [9] have not only reported O blood type as the most prevalent but also have shown the frequencies in the order of O > A > B > AB. In South East Nigeria particularly in Enugu, Abia and Ebonyi states, the average phenotypic distribution of ABO blood group revealed the frequencies in the order 57.69%, 23.83%, 16.14%, 2.33% (O > A > B > AB ) respectively [9] . The clinical implication of ABO blood group system may well extend beyond immunohaematology [18] . Studies in the recent past have reported a critical involvement of ABO blood group system in the development of cardiovascular diseases (CVDs) [3, [19] [20] [21] [22] [23] certain malignancies such as gastric cancer [24] [25] [26] and malaria [7, [27] [28] [29] .
Considerable evidence underpins CVDs to be linked with ABO blood group system [3, 4, 23, 45] although the mechanism linking ABO blood group with CVD, particularly atherosclerosis, remains unclear. However, previous studies suggest that ABH antigen act as the principal agent for endothelial cell proliferation [3] , as such plays a role in the disease process by a modulation in the vascular endothelial haemostasis [1, 30] . Besides, the theory that glycosyltransferases (enzymes involved in the modification of the A, B and H antigens) regulate circulation of soluble products of cellular adhesion molecules (CAMs) -biomarkers of inflammation-related diseasesmay explain the relationship [4, 31] . Previous evidence has reported increase in the biomarkers to be associated with cardiovascular diseases (CVDs) [32] [33] [34] [35] [36] . For instance, it was quantitatively demonstrated that individuals with A blood group had reduced level of some of these inflammation-related disease biomarkers compared to B or O blood groups [4] . A similar finding was reported in an individual with blood group A in another study, given a decreased cleavage of CAMs with A-antigen [37] . This may explain why individuals expressing the A-antigen have been reported to be less likely associated with CVD. In the contrary, documented evidence suggests a close relationship between non-O blood groups (A, B, AB) and CVD [23] . For instance, a study has shown that individuals with blood group A have a more frequent family history of CVD as opposed to other ABO blood groups [38] . Perhaps, due to an increased level of von Willebrand Factor (vWF) and factor VIII, which predispose non-O subjects to a higher risk of arterial and venous thrombo-embolism than individuals with O blood group [7, 23] . Furthermore, the established evidence demonstrates a close association of ABO blood group with lipid metabolism [39] which may further explain the linkage between CVD and ABO blood group system. In the light of this, the study was set out to investigate the possibility of using ABO blood group system as predictive indices for disease associated with lipid metabolism by assessing the plasma lipid profile.
MATERIALS AND METHODS
This cross-sectional study utilized a convenience sampling procedure to recruit one hundred (100) students, comprising forty (40) males and sixty (60) females. Subjects recruited were students of Imo State University aged between 18 and 30 years. Ethical approval for the study was obtained from Department of Medical Laboratory Sciences on behalf of Students Affairs Department of Imo State University Owerri, Nigeria. Each study participants completed a well-structured questionnaire to help exclude participants with possible conditions and/or behavioural risk factors that may affect lipid metabolism. Among students recruited for the study, those who gave full consent were included whereas those with known cases of smoking, obesity, diabetes, hypertension and other related disorders or those on medication that could affect lipid metabolism were excluded from the study. Total cholesterol and triglycerides were measured by enzymatic colorimetric method [40, 41] , using a commercial kit by Randox laboratories, United Kingdom. HDL was measured enzymatically after all non HDL lipoproteins were removed. LDL-C was calculated using Friedewald's equation: LDL= total cholesterol -{HDL±(TG/5)}. Blood grouping was done using monoclonal ABO blood grouping reagents by CLAS Technology, United Kingdom.
Data Analysis
Both the descriptive and inferential statistics was carried out using the SPSS version 22 .The results obtained were expressed in mean ± standard deviation (SD). Analysis of variance (ANOVA) was used to calculate the difference in mean of each lipid profile fractions between different ABO blood groups. Within two blood groups comparison was determined using t-test. A statistically significant difference was set at P < 0.05.
RESULTS
Out of the a total of 100 students recruited for the study, 20% of the subjects were of blood group A, 30% were of blood group B, 4% were of blood group AB and 46% were of blood group O. 
DISCUSSION
The present study attempted the evaluation of the impact of ABO blood groups on the lipid profile of apparently healthy subjects. Subjects with O blood group have a higher level of LDL-C and lower HDL-C compared to non-O groups. This may suggests that subjects with O blood group may have higher propensity for diseases associated with lipid metabolism than non-O blood group types. However, this contradicts the study by Li et al. [39] which reported that non-O subjects (A, B, AB) had higher level of LDL-C compared with O subjects as such does not favour the report by previous researchers [3, 22, 23, 42] who suggest that non-O blood type are at significantly greater risk for developing CVDs compared to O blood group. At this same time, the study does not underpin the report that only non-O subjects (A, B, AB) have a close relation with CVD as suggested by another researcher [7, 23] . However, the current study seems to underpin the previous report by Anvari et al. [43] who demonstrated that the prevalence of coronary heart disease in blood group O is markedly higher than in all other ABO blood groups. Perhaps due to an elevated level of LDL-C in O blood type as shown in the present study. The mechanism underlining such blood-type differences in association with lipid profile levels is still unclear. However, it may be attributed to a distinct ABO genetic association pattern with plasma lipids [44] . The fact that transfer of a specific oligosaccharide residue to H antigen by glycosyl transferases does not occur in group O, leaving blood type O individuals with unconverted H-substance [8] may be a key role. Moreover, given that ABO glycotransferase is associated with cholesterol metabolism [39] and may have a broader impact on atherosclerotic-CVD [45] CVDs may not only be conferred on non-O blood types as suggested by previous studies. The fact that blood group B had highest TC and HDL while O has highest LDL indicates that both blood groups B and O might be predisposed to diseases associated with lipid disorders; however the consequence of increased level of TC in blood group B also could be ameliorated by elevated level of HDL present.
However, the findings should be considered in the context of the study limitations. First, selection bias may be likely; given that the sample was not randomly selected as such may not be a representative sample for the population. Secondly, as a single centre study (among students) with relatively small size and convenience sampling technique, generalization of result is limited and should be undertaken with caution. Findings are only association, not causation as this study was a cross-sectional survey which cannot ascertain causal link between ABO blood group and dyslipidemia. The use of self-administered questionnaire as a method of excluding those with possible conditions/behavioral risk factors likely to impact lipid metabolism may be associate with a number of bias such as recall bias and social desirability bias [46] given that most participants may fail to fully remember all cases or decide to conceal some for fear of being stigmatized among their fellow students. Therefore, further study with large sample size, perhaps population-based survey across all age, may be necessary to validate the level of significant shown in this study with small sample size. However, taken together, the study had made important contribution in that, to the researchers' best knowledge, this is among the first study that shows the association of lipid profile parameters among ABO blood group system in adult Nigerian.
CONCLUSION
The study, therefore, demonstrates that among different ABO blood group studied, subjects with blood group O is associated with reduced level of HDL-C and elevated level of LDL-C as opposed to non-O blood types. This suggests that individuals with blood group O may be most at risk for developing disease associated with lipid metabolism. However, given that ABO gene is located on chromosome 9(9q34) and encodes A and B alleles for specific glycosyltransferases of which O variant does not encode a functional one, further studies are needed on a large sample sizes to elucidate its mechanism.
